Objectives: Web information systems may serve as a diagnostic tool for the Internet users and they also support the epidemiological work of doctors and health care providers. As part of this study, a system has been created for detecting and calculating cardiovascular risk. The aim of this study has been the comparison of cardiovascular risk factors and calculated fatal cardiovascular risk in 2 periods of time: 2004-2009 and 2010-2015 in Poland, as determined via the Internet. Material and Methods: The "Ryzyko program" ("Risk program") is available on the website of the Medical University of Gdańsk. To assess the cardiovascular death risk in a 10-year period, the algorithm of the SCORE (Systematic Coronary Risk Evaluation) project was used and 30 402 results of the algorithm have been analyzed. Results: Over 30 402 webpage visitors entered the required data and received the outcome. More than 78% of the Internet users who had entered the data, received a recommendation for medical check-up. Significant differences between the data collected in 2004-2009 and 2010-2015 were noticed. Hypercholesterolemia prevalence (67.3% vs. 70.8%; p < 0.001), mean total cholesterol concentration in blood (5.60±1.65 mml/l vs. 5.66±1.35 mml/l; p < 0.001), prevalence of hypertension (36.6% vs. 35.3%; p = 0.039), mean systolic blood pressure (131.5±20.3 mm Hg vs. 132.6±18.0 mm Hg; p < 0.001), prevalence of declared smoking (30.7% vs. 26.5%; p < 0.001), declared diabetes mellitus (DM) (6.4% vs. 9.7%; p < 0.001), and declared coronary artery disease (CAD) (7.2% vs. 14.1%; p < 0.001), respectively. Conclusions: The prevalence of cardiovascular risk factors has changed during the observed period of time. Online automatic gathering of new data by "Ryzyko program" provides up-to-date observations. Int J Occup Med Environ Health 2017;30(3):499-510
INTRODUCTION
Diseases of the cardiovascular system still remain the first cause of death in Poland and Europe, despite implementation of large-scale prevention programs [1] . The latest Polish population-based survey, performed in 2013-2014 to evaluate the prevalence, control, treatment and morbidity, is WOBASZ II (Wieloośrodkowe Ogólnopolskie Badanie Stanu Zdrowia Ludności -the Multi-centre National Population Health Examination Survey) [2] . Cardiovascular mortality (according to the International Classification of Diseases 10th Revision (ICD10): I00-I99) reached 45.6% in 2008 in Poland [3, 4] . Since then mortality due to cardiovascular diseases has been decreasing. However, the number of deaths due to cardiovascular diseases in Poland is still higher than in most European countries [5] . Lifestyle changes are essential in primary and secondary cardiovascular disease prevention [6] [7] [8] . The situation in Polish healthcare is not conducive to providing adequate preventive care in the population. Highrisk patients may be unaware of the disease. Prophylactic routine tests are rarely performed at the required intervals of time, or are not executed at all. What is interesting, in the primarily published results of WOBASZ II, unfavorable changes in the prevalence of cardiovascular risk factors have been observed, as compared to WOBASZ I study [9] . Various techniques are used for the provision of information and education, including the widely available Internet. To achieve this goal a widely available system for automatic assessment of cardiovascular risk seems to be very useful. This system gives an opportunity for people who use medical portals to receive information in that way. Many of them will contact their doctor to verify the acquired information. Unlimited access to the Internet raises the awareness of the possible threat of disease and its consequences. Educational programs may have a strong influence on primary whether the Internet is a useful tool for achieving the objectives of the work. However, statistically achieved significance in the analysis could be vitiated by errors arising from the open nature of the tool. The selected statistical analysis has been done to illustrate the potential capabilities of the program. The Shapiro-Wilk test, and KolmogorovLilliefors Smirnov and Mann-Whitney U tests were used. In all cases distributions other than normal were obtained. (2010) (2011) (2012) (2013) (2014) (2015) the population was older, the mean cholesterol concentration and mean systolic blood pressure were higher and there were more of the male Internet users in the analysis ( Table 2 ). The Figures 3-5 illustrate risk factors in the diabetes and coronary artery disease population. All of the Internet users with coronary artery disease (CAD) and diabetes mellitus (DM) have to be allocated to the high-risk group according the SCORE calculations. Neither DM nor CAD have been used in the SCORE risk calculation algorithm of death. The risk of death in these groups has been calculated solely for the purposes of this study. The calculated high-risk score (≥ 5%) was received by 27.6% of the Internet users with coronary artery disease and 37.9% with diabetes in the age group of 40-65-year-olds.
RESULTS

Until
Value ranges in the "Ryzyko program"
The Internet users were divided by: -age: young people (18-39 years old) -the group of low risk for cardiovascular disease; middle-aged people (40-65 years old) -the high-risk group; the elderly (66-99 years old) -the very high-risk group, -sex, -declared coronary heart disease, -diabetes mellitus, -smoking, -hypertension, -hypercholesterolemia. Target values and standards of blood pressure and cholesterol levels were adopted from the European Society of Hypertension and the European Society of Cardiology (ESH/ESC) guidelines [6] . People smoking at least 7 cigarettes a week were classified as cigarette smokers. Declared systolic blood pressure exceeding or equal to 140 mm Hg or higher was assumed as hypertension. The Internet users with total cholesterol concentration equal to or higher than 5 mmol/l were assumed as high cholesterolemic individuals. To illustrate the scale of the calculated risk, the following risk ranges were determined: -negligible: < 1%, -very low: ≥ 1 and < 2%, -low: ≥ 2 and < 3%, -average: ≥ 3 and < 5%, -high: ≥ 5 and < 10%, -very high: ≥ 10 and < 15%, -extremely high: > 15%. All the epidemiological data and the results were gathered on a MySql database on the server of the Medical University of Gdańsk. Presented results are given as the percentage rate of the total population; numbers were rounded to one decimal place. Elements of descriptive statistics were used. The rationale for this approach is an attempt to determine also influence the risk [14] . Cardiovascular risk prediction and individualized management should be a routine component of clinical practice in middle-aged or older adults. Over the age of 70 years old, the CVD risk is usually greater than 20% over 10 years, especially for men, although the total CVD risk should be calculated using appropriate charts. Doctors should inform their patients about the benefits of cardiovascular risk reduction.
DISCUSSION
Absolute cardiovascular disease risk is determined by the effect of all cardiovascular risk factors for the patient [13] . high (almost 75% of respondents knew the value of their blood pressure), but 51% of the subjects had elevated blood pressure (≥ 140/90 mm Hg) [15] . In Canada, because of high patients' awareness gained through training and good contact between the patient and the doctor, Increasing a patient's knowledge about the possibility of reducing the risk of cardiovascular disease appears to be crucial in the primary and secondary prevention. However, in a small Pomeranian rural population study (469 people), people's knowledge about their blood pressure was and age on cardiovascular risk to vary between countries. The Globorisk equation helps with the global implementation of risk-based treatment of cardiovascular risk factors, and may be used for measuring progress towards the global non-communicable disease treatment target by estimating the number of people in each country who are at high risk. Today there is wide access to the Internet. In 2013, 99% of the eastern Polish territory was covered with broadband network access [23] . The Internet seems to be the ideal tool for health promotion, primary and secondary prevention. As the "Ryzyko program" started to run in 2004, it is still gaining new information. The program meets the requirements of modern society. It reaches a wide audience and provides a free-of-charge tool for risk assessment [24] [25] [26] . The "Ryzyko program" database highly correlates with the results of large epidemiological studies performed in more customary ways in Poland in recent years in several respects. The results of the "Ryzyko program" indicate that the study has raised great interest among the Internet users. Since the program was initiated in 2004, 90 208 entries to the main page have been recorded. Over 36% of visitors (32 167) provided the data to assess individual cardiovascular death risk. In the "Ryzyko program" database, over 65% of the visitors were in the age group of 40-65-year-olds, and approximately 30% visitors were aged 18-39 years old. In Poland the Internet is mainly used by young people [27] . We think that a large number of the Internet users in the middle age group who solved the algorithm were searching for information about the state of their health, due to the presence of first symptoms of the disease, or already developed cardiovascular disease. A major part of the "Ryzyko program" users were male (55.3% males vs. 44.7% females). It corresponds to the mean numbers of the Internet users in Poland and in Europe [28] .
unprecedented worldwide effectiveness of antihypertensive therapy (almost 66%) has been achieved [16] [17] [18] [19] . Canadian Recommendations for hypertension treatment do not differ much from European or American guidelines [6, 20] . General practitioners need an accurate and reliable tool to help identify patients at high risk of a cardiovascular event. In February 2010 the National Institute for Health and Clinical Excellence withdrew its recommendation that the Framingham risk equation should be used for predicting the risk of cardiovascular disease over the next 10 years [21] . The subject is very interesting. Risk-based management depends on the prediction of cardiovascular disease risk for each individual, which is most accurately done with risk prediction equations (for example with risk charts or the Internet website-based risk calculators). In 2015 a novel risk score to predict cardiovascular disease risk in national populations (Globorisk) was presented [22] . The risk prediction equation for cardiovascular disease is a unified risk score that may be used in different countries. The risk score may be recalibrated and updated for use in different populations and years with routinely available information, and allows for the effects of sex The prevalence of diabetes in Poland according to the literature is about 5-7% [32] . An interesting observation is the analysis of risk factors in the group of the Internet users declaring diabetes. In the "Ryzyko program" the percentage rate of the Internet users in the general population with diabetes was 7.2% and the prevalence of diabetes increased with age (3% in the group of 18-39-yearold, 8% in the group of 40-65-year-old and 24.6% in the age group of 66-99-year-olds). This trend, though more pronounced, may also be seen in the group of the Internet users declaring coronary artery disease. The percentage rate of the Internet users with coronary artery disease in the age group of 18-39-year-olds was 3.7%, in the age group of 40-65-year-olds -14.5% and 38.9% in the age group of 66-99-year-olds, 12.5% in the general population (F: 9.5%, M: 14.8%). An interesting fact is that the Internet users with diabetes and coronary artery disease had higher
In a pilot study called Lipidogram 2003, 72% of primary care patients had elevated levels of cholesterol concentration [29] . In the evaluation study Lipidogram 2004 there were 69% of hypercholestrolemic patients (female (F): 72%; male (M): 66%) [30] . In the SPES (Southern Poland Epidemiological Survey) study among patients with a negative history of ischemic heart disease, hypercholesterolemia was diagnosed in 55.8% [31] . In the WOBASZ study (16 000 patients involved) more than 65% of participants were hypercholesterolemic (F: 64%, M: 67%) [32] . In the general population in the "Ryzyko program", 68.1% of the Internet study participants reported hypercholesterolemia (total cholesterol level of more than or equal to 5 mmol/l) (F: 69.1%, M: 67.3%).
Total cholesterol levels in the Lipidogram 2004 study amo un ted to 227 mg% for women (5.9 mmol/l) and to 220 mg% for men (5.72 mmol/l). In the "Ryzyko program" database the Internet users' total cholesterol concentration in blood in the whole group was lower -5.62 mmol/l. However, given the mean age of the patients in the 
CONCLUSIONS
The prevalence of cardiovascular risk factors changed during the observed period of time. Thanks to online automatic gathering of new data, the "Ryzyko program" provides up-to-date observations. absolute values of risk factors (total cholesterol (TC), systolic blood pressure (SBP)) and the percentage rate declaring cigarette smoking among these 2 groups was also higher than in the general population. The obtained data shows that in the group with diabetes, the parameters were even higher than in the group with coronary artery disease. The "Ryzyko program" is a useful epidemiological tool, yet, it has its limitations resulting from the method of gathering the information. There is the possibility of reentering data into the program in order to obtain a result of the solved algorithm. The Internet user is free to enter data (within the limits specified in the methods of the work). This allows the program to fulfill the educational function but some of the Internet users may enter completely false information. On the other hand, thanks to a large number of entries the extreme values do not distort the mean values in the overall analysis. Because of the large amount of gathered information, the data is comparable with the results from other controlled studies.
Another weak point of the program is that not all the Internet users are aware of the value of their medical parameters. To obtain a result of the calculated risk it is necessary to, inter alia, input total cholesterol concentration
